Unusual sequence conservation in the 5' and 3' untranslated regions of the sea urchin spec mRNAs.
The Spec1 and Spec2 mRNAs (Strongylocentrotus purpuratus ectoderm mRNAs) represent a small gene family that encodes 10-12 members of the troponin C superfamily of calcium-binding proteins. These mRNAs and proteins accumulate in the aboral (dorsal) ectoderm of sea urchin embryos and larvae. Using genomic and cDNA clones, we have compared the sequences of four Spec mRNAs: Spec1, Spec2a, Spec2c, and Spec2d. The mRNAs all have at least 120 bases of 5' untranslated leader, approximately 450 bases of open reading frame, and 900 bases (Spec1) or 1250 bases (Spec2a, 2c, 2d) of 3' untranslated trailer. Unexpectedly, when long stretches of 5' untranslated regions or 3' untranslated regions are compared to one another, they are found to be less divergent than the protein-coding regions. Comparing Spec2d, the most divergent member of the family, with the other Spec mRNAs shows that while the protein-coding regions are 60-62% matched, the untranslated regions are greater than 80% matched. Comparisons among Spec1, Spec2a, and Spec2c demonstrate similar but less dramatic conservation of untranslated regions. Our data imply that the Spec gene family has evolved differently from most gene families, with mutations accumulating most rapidly in intron regions, less rapidly in protein-coding regions, and least rapidly in 5' and 3' untranslated regions.